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We have developed a prototype of a small yet sensitive neutron detector that
could find application to a search for a possible quasi-steady flux of fast (>1 MeV)
solar neutrons conducted on missions inward from the Earth toward the Sun, such as
the ESA Solar Orbiter or the Bepi-Colombo Mercury Orbiter. To make such a
search feasible on an interplanetary mission, our goa has been to develop a
compact, high sensitivity detector, with the capability of performing a 10%
measurement of a flux of 1 n cm? s* in 24 hours for a mass less than 1.5 Kg and
power consumption less than 2 W. Whileit iswell known that fast neutrons can be
produced in large solar energetic particle events, discovery of a quasi-steady fast
neutron flux would imply the near-continuous presence of energetic nucleons with
energies of a few MeV at the Sun, providing important new information about
energetic processes in the lower solar atmosphere. Searches for alow-level neutron
flux from Earth are hampered not only by the 1/r? fall-off in flux with radius, but
also by the short half-life of neutrons, which results in most neutrons with energies
less than a few MeV decaying before they reach 1 AU. Our instrument concept is
based upon detection of neutron-induced fission from foils of fissionable material
(e.g. Thorium or Uranium) in a compact pulse ionization chamber. With our
prototype chamber we have demonstrated clean detection of neutrons with
sensitivity consistent with our target in a sensor that, together with its electronics
and housing, would meet our mass and power targets, making it feasible for
inclusion on modest-scale interplanetary spacecraft. We will describe our
development effort to date, and discuss our plans for continuing the development
process.
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